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摘  要 
I 
 








本文自 2009 年 4 月至 2011 年 4 月研究了筼筜湖内湖、干渠及松柏湖生态浮
床系统的污损生物种类、丰度和生物量时空变化特征，初步分析其影响因素，并






根系上(2009 年 4 月-2011 年 3 月)发现 20 种，挂板上(2010 年 8 月-2011 年 8 月)
发现 13 种。生态浮床系统上的污损生物存在明显的季节变化，总污损生物生物
量表现为夏季＞冬季＞春季＞秋季， 高值出现在 8 月(59890.76g•m-2)， 低值




现在 2010 年 3 月，为 87.00 g•shoot-1。粘附在浮床植物根系上的颗粒物重量变化

















摘  要 
II 
 
量 大值均出现在 2010 年 3 月，分别为 10227.50 ind•shoot-1 和 15.97 g•shoot-1，
占该月总污损生物丰度和生物量的 98.83%和 35.80%；固着被囊类的丰度虽然较
低(0.71%-16.11%)，但由于较高的单位个体生物量，其为冬春季污损生物生物量










































































Floating phytoremediation technique (FPT) is a newly developed approach for 
the restoration of contaminated water, characterized by its low cost, effectiveness and 
high biosecurity. This technique has been widely used in freshwater environment, 
however, is still rarely applied to seawater treatment. Yundang Lagoon is a 
ultra-eutrophic saline lagoon located in the west part of Xiamen Island. We have 
applied FTP to Yundang Lagoon for ecological restoration since 2007. Our previous 
study has shown that there were a large number of fouling organisms attached to the 
FPT system, which resulted in floating-beds deformation and stunted plant growth. 
Consequently, the remediation efficiency of FPT system was seriously affected. 
In this study, the spatial and temporal variations in species composition, 
abundance and biomass of fouling organisms in the inner lagoon, the main channel of 
Yundang Lagoon and Songbai Lake were investigated from April 2009 to March 2010. 
Factors which affect the variations were analyzed, and the effects of fouling 
organisms on FTP system were further discussed. Additionally, the experiments of 
root protection by purse net and the test-panel experiments of anti-fouling materials 
were also carried out from August 2010 to August 2011.  
The main results are listed as follows: 
1) Twenty three species of fouling organisms were identified on FPT system 
from April 2009 to August 2011, including 20 species on plant roots and 13 species on 
panel. Among these 23 species. Significant seasonal succession of fouling organisms 
was found on the FTP system. The abundance and biomass of fouling organisms were 
higher in summer and winter but lower in spring and autumn. The highest and lowest 
biomass (59890.76g•m-2 and 2621.99 g•m-2) of fouling organisms appeared in August 
and November, respectively. The species composition of fouling organisms also 
showed a distinct seasonal variation, which was dominated by Amphipoda and 
Tunicata in winter and spring and Mytilopsis sallei in summer and autumn. Water 
















organisms on FPT system in Yundang Lagoon. 
2) The plant roots grew faster in winter and spring than in summer and autumn, 
and the highest root biomass was found in March 2010, with the value of 87.00 
g•shoot-1. Maximum weight of particles adhering to plant roots appeared in March 
2010, with the value of 89.60 g•shoot-1, which was consistent with root biomass. 
However, the weight of particles in unit mass of root was somewhat constant, 1.08 
g•g-1 in average. Significant seasonal variation of fouling organisms on the plant roots 
was found, where Mytilopsis sallei dominated in summer and autumn (occupied 
17.44%-100% of total fouling organism abundance)and Amphipoda and Tunicata 
dominated in winter and spring. The maximum abundance and biomass of Amphipoda 
appear in March 2010, with the value of 10227.50 ind•shoot-1 and 15.97 g.shoot-1, 
respectively (98.83% and 35.80% of total fouling organism biomass). Although the 
abundance of Tunicata is low, due to its higher unit weight, it accounted for a large 
portion of fouling biomass in winter and spring. 
3) Mytilopsis sallei was found seriously affecting the floating bed stability and 
hindering the plant growth due to its massive attachment both on the floating bed and 
plant roots.  
4) There were a large number of filter-feeding fouling organisms on the FPT 
system, including Mytilopsis sallei, Ascidian and Bryozoan. Mytilopsis sallei 
especially revealed high abundance (38992.3 ind•m-2) and feeding rate (0.06 
μgChla•h-1•ind-1) in summer and autumn season. Their powerful filtration ability 
against phytoplankton and organic particles helped to inhibit red tide outbreak and 
enhance water transparency. 
5) Water quality in the inner lagoon (IL), the main channel (MC) and Songbai 
Lake (SL) were of great difference. The concentration of nitrogen and phosphorus in 
SL were much higher than that in IL and MC. The growth status of plants cultivated in 
IL was significantly better than that in MC and SL (p<0.01). The species composition 
of fouling organisms on plant roots among three areas was significantly different. The 
















Amphipoda in MC. We only found an insect larva in SL, and this might be caused by 
anoxic hypoxia and highly eutrophic water condition in the site. 
6) Plant roots were effectively protected by using the purse net. The root biomass 
inside the net was significantly higher than that outside (p＜0.01). Purse net showed 
little effect on the species composition, but significant effect on the abundance and 
biomass of fouling organisms.  
7) In the year-round anti-fouling experiments in Yundang lagoon, the test-panels 
coated with two kinds of biologically active substances (A and B) had shown good 
antifouling results. There was only a thin layer of biofilm on the panels after 
nine-month exposure in the lagoon water. In addition, the attachment of fouling 
organisms on the bottom surface of floating bed of FPT system was also effectively 
inhibited by glass cement coating, which the biomass of fouling organisms decreased 
into 66.73% of control group after one year exposing. 
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